Introduction
Let B (E, F ) be the algebra of linear maps from the complex vector space E to the complex vector space F and let A ∈ B (E) , B ∈ B (F ) , where E, F are K-vector spaces of dimensions n and p respectively. Let δ A,B , R (A,C), (B,D) and τ A,B denotes the operators on B (E, F ) defned by δ A,B (X) = AX − XB, R (A,C),(B,D) (X) = AXB − CXD and τ A,B = AXB (for X ∈ B (E, F )). When A = B, ( δ A,A = δ A and τ A,A = τ A ).
The generalized derivation operator δ A,B associated with (A, B) was effectively initiated by J. H. Anderson, J.W. Bunce, J. A. Deddens and J. P. Williams, and concerns itself with questions of the properties of these operators ( spectrums, norms, ranges, etc) and many of their problems remain also open.
In this work we prove that δ A,B has a Jordan form, we also show that the elementary operator R (A,C),(B,D) has a blocks Jordan form; construction of the Jordan form makes it possible to solve many problems in mathematics, physics, and mechanics, ..., it is particularly interesting (sometimes necessary) to work on the forms of Jordan [2; 3 and 8].
The organization of the paper is as the follows. We display some properties, definitions in section 2. Details of construction of the Jordan form of the operator δ A,B are presented in 3.1. Construction of the Jordan form of the operator R (A,C),(B,D) is given in section 3.2.
Notations
1. The dual of a K-vector space E is denoted by E ; and the value of y ∈ E on x ∈ E is written (x, y) 2. For y ∈ E and x ∈ E, we define x ⊗ y as follows
For a linear operator L, we shall denote the kernel, the range and the spectrum of L by ker(L), rang(L) and σ(L) respectively 4. We denote vect(u 1 , u 2 , ..., u n ) the space generated by u 1 , u 2 , ..., u n .
Preliminaries
Definition 1 For y ∈ E and x ∈ E, we define x ⊗ y as follows
Definition 2 Let {e i , i = 1, ..., n} the basis of E, {f j , j = 1, ..., p} the basis of F, we define the dual basis {e i , i = 1, ..., n} as follows
Lemma 1 B (E, F ) has as basis {f α ⊗ e i , j = 1, ..., n; i = 1, ..., p}
where B is the adjoint of B
Proof. By a simple calculation we get,
Definition 3 Let A ∈ B(F ) and B ∈ B(E), then the generalized derivation
In the following section we assume that the notion of Jordan form is known.
Main Results
We present in the first section the Jordan form of generalized derivation δ A,B under the hypothesis (H); in the second section we extend result of the Jordan form to the elementary operators R (A,C),(B,D)
Jordan form of a generalized derivation δ A,B
Lemma 3 Let A ∈ B(F ), B ∈ B(E). Let {f α , α = 1, ..., p} , {e i , i = 1, ..., n} be two basics of F ; E respectively such that Af α = ε α f α−1 , where ε 1 = 0 and ε α = 1 if α = 1; B e i = η i e i−1 , where η 1 = 0 and η i = 1 if i = 1. Under the following hypothesis:
we have
where r = min(n, p); δ A,B | Gq is the restriction of δ A,B on G q
Proof. . 1. It is well known that B (E, F ) has the basis {f α ⊗ e i , i = 1, ..., n α = 1, ..., p} .
An element X q ∈ G q represented by the coefficients a 1 , ..., a m in the basis 
Lemma 4 Let
Proof. An element of G q ((c 1 , c 2 , . .., c q−1 )) + λX q then c j = b 2 + ... + b j , j = 2, ..., q − 1 (here we choose c 1 = 0); (suppose p > n), X q ∈ ker δ A,B | Gq , q < r +1. X q = (1, 1, ..., 1) has (q −1)
q + λ 1 X q−1 where we choose the first component of X
with the same rule escalation for all X j , Ker(δ A,B | G j ) = vect (X j ). The components of vectors X 
IV) it remains to ensure that we have a basis of Jordan. Count the terms obtained: where N = n + p + 2.
We have rs = np terms, dim B(E, F ) = rs = np Theorem 5 Under the hypothesis (H) , then δ A,B is nilpotent of order (n + p − 1); and δ A,B admits r Jordan's block of order n + p + 1 − 2j, j = 1, ..., r.
Proof. By using lemmas 4 , we get that
which guarantees that δ A,B is nilpotent. Thus we obtain the largest Jordan's block from X 2 . . 
By considering all the blocks associated with the engenvalues ν = λ k − µ k , we obtain the Jordan form of δ A,B .
Proof. It is the theorem 6,and lemma 2. It suffices to remark that
Jordan form of elementary operators R (A,C),(B,D)
Lemma 7 Let A, C ∈ B(F ), B, D ∈ B(E). Let {f α , α = 1, ..., p} , {e i , i = 1, ..., n} be two basics of F, E respectively such that: 1) Af α = ε α f α−1 : ε 1 = 0 and ε α = 1 if α = 1. 
